Background: Though the migration of skilled manpower is common all over the world, it has created serious problem and huge loss to least developed countries like Nepal. Most of the skilled manpowers are attracted toward developed countries through better incentives, scholarships and better services and facilities. Although remittance has significant and high contribution to national gross domestic product but in long term, it reduces human welfare and economic growth of the nation. Nowadays, migration of agriculture and veterinary graduates is increasing day by day resulting in scarcity of skilled manpower in this sector. This paper aimed to assess the magnitude and determinants of the brain drain of Nepali agriculture and veterinary graduates to abroad, showing that brain drain (or high-skill migration) is becoming dominant pattern of international migration and a major aspect of globalization.
Introduction
The migration of skilled manpower from least developed countries to developed countries is a global phenomenon and this has helped developed countries to be more stable and prosperous, whereas least developed countries are losing their pillars for the development of the nation. Most of the people migrate from poor and least developed countries to rich and developed countries those are advanced in industrialization and mechanization. Educated skilled graduates are attracted toward developed countries in the form of incentives, scholarships, better living standard and political stability, better job opportunities, etc. It is generally argued that this outflow is compensated through remittances and brain circulation. But this has created a lack of educated and skilled graduates in the respective field which has created a huge gap in the economic development of the country. Brain drain refers to the migration of skilled and educated labor, rooted precariously in the least developed and developing countries since many years. The causes of brain drain can be well justified by pull and push factors like unemployment, liberty, topographical challenge, salary and better opportunities [1] . The development of any country is based on the development of the industrial sector. The shortage of a qualified skilled worker in the country slows the pace of development. The various pull factors of developed countries are attracting a number of skilled manpower from developing countries. The imbalance in population and economic growth has resulted in migration. This has created good source of skilled manpower for developed countries and situation of underemployment and scarce of the educated population (skilled manpower) in LDCs and developing countries.
Nepal is also exporting substantial human capital either in the form of labor or in the form of skilled manpower. About more than thousand youths migrate abroad specially gulf countries and then European and American countries for various purposes. The remittance is becoming the major source of the national economy contributing around 28% to national GDP [2] . Better education opportunities and better facilities at abroad are major pull factors for the migration from Nepal. Migration have positive effects such as inflow of huge money and transfer of technology. But, larger migration of skilled and educated people has created scarcity of skilled human resources in the country. Economic growth rate and existing situation of the country is crucial and has high influence on the migration rate of graduates and skilled manpower. High emigration has helped in reducing the poverty due to high remittance flow inside the country. The increase in remittances has reduced the poverty from 49 to 25% in Nepal [3] . Although remittance, skills and entrepreneurship have brought economic benefits, in long term, it reduces the human welfare and economic growth in the least developed countries. A similar threat is felt in Nepal. The problem of brain drain in agriculture and veterinary graduates is prominent. Many of the graduates migrate abroad for further study but they do not return to their home country which has created severe brain drain problem in Nepal. The status of skilled brain drain has brought negative growth effects due to loss of productive resources from the country. Many graduates go abroad and learn new, high and improved technologies who can contribute directly for the economic development of their country. Some emigrants are using the knowledge and skills gained in abroad to uplift the local economic situation and for better living standard in their own country.
Nepal is at transitional phase due to recent change in government structure to federal democratic republican country. The development of the country is handicapped by high political instability (10 prime ministers in a time period of one decade, 2008-2018) and lack of good governance resulting in higher outmigration for study and employment opportunities. This has also hindered innovation, and country is forced toward remittance-based development model. Nepal is at an early stage of brain drain, so government should focus and bring attractive strategy to reduce emigration and should create a better environment to attract the migrant skilled manpower. According to the Department of Foreign Employment, about 1200 Nepali per day go to abroad in search of better opportunities. The rate of migration of students to the United States of America (USA) and Australia is increasing day by day at a rapid rate. According to the Institute for International Education in New York, there was increase in Nepali students in the USA by 27.9% in the year 2006-2007 and total students has reached to 7754. Nepal is at 13th position as compared to the 23rd position in 2004 in case of a number of students studying in the USA. About NRs. 54 billion is spent during 1997-2000 for studying in abroad. Similarly, the figure was double in the year 1990-2005 spending more than NRs. 30 billion annually to study in countries other than India (http://nepal itime s.com/news.php?id=15211 #.V4IVP fl97I U).
In Nepal, Institute of Agriculture and Animal Science (IAAS) under Tribhuvan University (TU) was established in 1972 which provides higher education up to Ph.D. level in agriculture and veterinary field. To address the current demand and to ensure quality education, the Agriculture and Forestry University (AFU) was established in 2010. Similarly, there is an increase in private colleges nowadays to provide agriculture education to students. There is a large number of graduate students per year in the field of agriculture and veterinary but the country is facing lack of technical manpower in agriculture field. It is only because of high emigration to abroad for higher study and in search of better opportunities and not returning to their home country [4] . About 250 agriculture graduates, 70 veterinarians and 80 forestry graduates are produced annually but more than 30% of them go to abroad in search of better opportunities [5] . In Nepal, the ratio of technician to farmers is 1:1500, whereas the ratio in developed countries is 1:400 [6] . Nepal government is investing huge amount of money in agriculture and veterinary sector to produce skilled manpower in this sector. Most of them study under government scholarship schemes and very few from the private sector. The economic cost of migrated students is in billion, and a large share is from agricultural graduates. There is no such study in Nepal to identify the causes of brain drain. The government has not succeeded to bring the appropriate policy to minimize the problem of brain drain. This study helps the government sector as well as other stakeholders for future research and policy dialogue to stop the increasing trend of brain drain to abroad.
The study was conducted based on the following objectives:
1. to investigate the perceived influencing factors toward brain drain among Nepali agriculture and veterinary graduates 2. to identify the determinants of brain drain of agriculture and veterinary graduates 3. to suggest remedial measures to minimize brain drain
Literature review
There is high emigration towards the country where there is more and better career opportunities, high remuneration and high civil liberties [7] . In Zimbabwe, number of skilled manpower migrating to abroad is increasing, and mainly the health and teaching professions were most affected due to brain drain [8] . The major causes behind brain drain were due to work-related factors (low salary in the country) followed by to attend higher education, whereas majority of the respondents (62.5%) stated that they were willing to return to their country and 25% were not sure that they would return or not. There were more young and old-aged groups who showed interest to return to their country. Tansel and Gungor [9] concluded that 25% of the respondents preferred abroad study for prestige and facilities associated at abroad. In Turkey, main reason for brain drain was unavailability of sophisticated laboratory and equipment/tools. Migrants from Turkey were not willing to return to their country because of economic crisis, lack of employment and political instability.
Iravani [10] conducted research in Iran using census data from United Nation Institute for training and research. T-Psycho social problem, economic and political instability were the major factors affecting the brain drain. The educated people being at the state of unemployment was found as a major alarming problem in many countries like Pakistan, Iran, Nigeria, South Korea, Philippines, Columbia, China and India. Iravani concluded that the major reasons of brain drain were less employment generation, inappropriate job according to job qualification, over production and lack of experience to compete in those jobs which require high efficiency, training and academic excellence. It identified that the problem of brain drain can be reduced by providing job to their expertise field so that they can prove their capabilities.
Simon Commander [11] analyzed analytical and empirical literature and concluded that the brain drain of skilled manpower from the country is most detrimental for the development of the country.
Gouda et al. [12] in a survey of Irish medical students going abroad after graduation or before internship revealed better career scope (85%), unfavorable working situation (83%), better lifestyle (80%), handsome salary (65%) and training standard (60%) were the major factors influencing brain drain in country. Oyelere [13] stated that the brain drain from health sector is an emerging issue. The study revealed that the cost involved to educate individual from primary level up to medical doctor was around US$ 66,000 and loss was US$ 517,931 worth from investment who migrates. The total cost of educating a nurse in Kenya was about US$ 43,000, and if migrates then loss incurred was about US$ 338,868 worth of returns from investment. This data of Kenya showed a huge loss to any country when there is a migration of skilled manpower and has attracted the attention of government to reduce this problem.
Johnson [14] stated that low economic status and poor countries face difficulty to compete globally and difficult to retain skilled manpower. Riano [15] studied about the labor market situation of women and most of the respondents responded that they were insecure in the labor market. The majority of skilled migrant women faced problems of loss of their capabilities (about 50% respondents were not having appropriate job as per their qualifications), confidence and lack of freedom to work independently. Therefore, the majority of the women felt no improvement due to migration, and they found the loss in their social status. In case of migrant skilled women, they were not awarded with high professional status, especially to those from countries other than EU. Skilled migrant women had to do any sort of job available as it was very difficult to find the job according to their qualifications.
Research methodology
The respondents in this survey were confined to the Nepali agriculture and veterinary students and graduates from Nepal and abroad. The collection of data was done by internet survey using survey face online survey questionnaire (www.surve yface .com) and few by direct face-to-face interview. The questionnaire was prepared online using survey face web page. The semi-structured questionnaire consisted of section of demographic information, level of education received, source of income, further career-related intentions and some variables related to push and pull factors.
The web address containing questionnaire was disseminated to agriculture and veterinary graduates staying at Nepal and at abroad via email, Facebook messenger, post on the wall of agriculture-related common groups in Facebook. In order to avoid duplication of filling form, respondents were requested not to fill twice at the time of sending questionnaire link. Email addresses of potential respondents working at I/NGOs were collected via phone calls and Facebook messenger. The email addresses, studying and staying at abroad were collected via individual contact and alumni pages on Facebook. Few direct faceface interview was done with the students of Institute of Agriculture and Animal Science (IAAS) and Agriculture and Forestry University (AFU) at Rampur, Chitwan. During face-to-face interview, to avoid duplication, the confirmation was made that they had not participated in the survey by any means. This collected sample through faceto-face interview was entered in Microsoft Excel.
The data collection was started from mid-July 2015 and ended on August 2015. It took about one and half months to collect responses. Altogether there were 450 samples via online and purposive random sampling. The responses with incomplete information were sort out and removed. Therefore, the number of samples varies in different variables in the result section. During data collection, it was difficult to collect responses from the respondents who were abroad. It might be due to the word 'brain drain' used for them. They found the word 'brain drain' abusive for them. Microsoft Excel, Statistical Packages for Social Science (SPSS) and Stata software were used to analyze the data. Descriptive analysis and Logit model to assess factors influencing migration of agriculture and veterinary graduates to abroad were analyzed.
The decision of migration to abroad for higher study and better job opportunities was estimated using Logit model to derive the determinants of brain drain (Y i = 1). Logit model was used in three cases, already migrated to abroad (Y 1 = 1), plan to go abroad (Y 2 = 1) and already migrated to abroad plus plan to go abroad (Y 3 = 1). The dependent variable in Logit model has a binary response, Y i = 1 if migration = yes, otherwise 0. Socioeconomic, demographic and institutional variables were used as explanatory variables in the model to measure the probability of a decision to migrate abroad.
The
Results and discussion

Socio-demographic characteristics of the respondents
The total sample size was 450 and there were some missing data in some of the variables. Therefore, the sample size varies to the variables described here in this section. With respect to gender, there was missing data on about 55 samples. Thus, out of 395 respondents in the variable gender, majority of the respondents were male (63%) followed by female (37%). This reflects the fact that population of male students is greater than female in agriculture and veterinary sciences in the present context. Similarly, most of the respondents were unmarried, i.e., about 70.7% as majority of the respondents were below 30 years of age. There is good linkage and connection of students studying bachelor degree at Nepal with students studying at abroad which make ease to go abroad and go at early age. The age-group of respondents was classified under four age-groups as less than 20, 21-30, 31-40 and over 40 years. The majority of respondents were between 21 and 30 years of age (75.3%) followed by 31-40 years of age (13.9%). Up to bachelor degree, it is 17 years of schooling in Nepal, so most of them fall under the age-group of 21-30 years. The majority of respondents (78.5%) did not have any of the family members at abroad. This might be due to poor access and socioeconomic condition of the respondent's household. About 21.5% of the respondents households have at least one family member abroad either for work or for education in gulf countries, European countries, USA and Australia (Table 1) .
Plan after graduation and knowledge about the consequences and control of brain drain
Among the students currently pursuing bachelor degree education in agriculture institutions, 51.9% of students intend to go abroad for further study and grab better job opportunities and better livelihood. Similarly, 48.1% students intend to stay at Nepal with an aim to pursue their careers in the different service sectors (GOs, I/NGOs, etc.) or run own business. This revealed that the majority of the student studying either agriculture or veterinary would like to go abroad. Out of the total 341 respondents, almost all (95.6%) were aware of the consequences of brain drain to the society and country and 4.4% were unaware about the consequences of brain drain. This might be due to access of most of respondents to the media via different means like newspapers, web, television and various sources. This might be attributed to the education level of respondent ( Table 2) .
The results showed that most of the respondents (82.8%) agreed or believed that brain drain could be controlled through an improvement in the education system in the country, availability of better job opportunities and better livelihood options and improved socio-political situation in the country as shown in Table 2 . About 17% of the respondents were not optimistic about that brain drain could be controlled owing to the globalization, better opportunities and stable situations at abroad.
Push and pull factors for brain drain of agriculture and veterinary graduates
To determine the push factor, the factors were classified into four categories such as poor higher education system of the country, socioeconomic situation, desire of the individual to go abroad and others. The responses were collected in these factors, and it was found that about 43% of the respondents responded that the major push factor for the brain drain was due to the poor higher education system of the country. Similarly, about 30, 25 and 2% of the respondents responded on the socioeconomic situation, desire of the individual to go abroad and other factors, respectively (Fig. 1) . The study revealed that the poor higher education system of the country was the major factor for brain drain of agriculture and veterinary students from the country.
To determine the pull factors, the factors were classified into five categories such as high income and living standard, better job and working environment, family future security, personal freedom and political stability. In this study, about 30% of the respondents responded high income and better living standard as the major pull factor to attract agriculture and veterinary students to abroad (Fig. 2) . Similarly, about 26% of the respondents responded better job and working environment whereas 17% responded family future security as major pull factors. The other pull factors such as personal freedom, political stability and other factors accounted for about 10, 11 and 7%, respectively. The study revealed that higher income and better living standard at abroad were the major pulling factors for brain drain among Nepali agriculture and veterinary students. 
Econometric results: factors affecting brain drain to abroad
Description of the variables Table 3 presents description of the variables used in Logit model. The average age (AGE) of the respondents was found to be 25.47 years and the average age of brain drained respondents to abroad was higher (28.24 year) as compared to non-brain drain of the agriculture and veterinary respondents (25.14 year). The age difference between brain drain and non-brain drain respondents was found statistically significant at 1% level. Similarly, altogether there were about 63% male respondents in this study (GENDER) which accounts 69 and 62% male respondents in brain drain and non-brain drain agriculture and veterinary students, respectively. The average household size (HHSIZE) of the respondents was In case of marital status of the respondents (MARITAL), 29% were married which was found higher among brain drain respondents (51%) as compared to non-brain drain respondents (26%) and the difference was statistically significant at 1% level. About 31% respondents' household head occupation (OCCUPATION) was found agriculture, whereas 85% respondents' mothers were found literate in education (EDU_MOTHER). In case of out migration of household member to abroad for better job opportunity (MIGRA-TION_HH), 22% were migrated to abroad which was found higher among brain drain respondents (42%) as compared to non-brain drain (19%) and found statistically significant at 1% level. With respect to total annual household income (INCOME_HH), the differences in household (HH) income among brain drain and nonbrain drain respondents were statistically nonsignificant.
Determination of brain drain factors using Logit model
Logit model was used to determine the factors affecting brain drain of agriculture and veterinary graduates. Logit model was used for three different cases. Those who are already migrated to abroad (Brain drain = 1), plan to go abroad after graduation (Yes = 1) and already migrated respondents plus willing to go abroad (Yes = 1) were taken as dependent variables in Logit model. The explanatory variables used in these models are described in Table 3 . Case I (Model 1): Already migrated to abroad (Yes = 1) as a dependent variable:
The results showed that age of the agriculture graduate (AGE), family members' migration status (MIGRA-TION_HH) were major factors for determining brain drain. For those HH who had migrated member to abroad, the probability of brain drain increases by about 12% and was statistically significant at 1% level. The result revealed that increase in age of the respondents by 1 year, the probability of brain drain increases by about 0.5% and was found statistically significant at 10% level.
Case II (Model 2): Plan to go abroad after graduation (Yes = 1) as a dependent variable:
In this case, occupation of household head (HHH) and migration status of HH were the major factor influencing toward brain drain of agriculture and veterinary graduates. With respect to occupation, if the occupation of HHH was agriculture, then the probability to plan to go abroad decreases by about 15% and it was found statistically significant at 10% level. It might be due to the fact that the majority of farmers in Nepal are poor and receive low return from agricultural production. The Visa processing charge and other expenses to go abroad are also high, and they are unable to afford this high charge by the HH having agriculture as their main occupation. On the other hand, it might be due to farmers' enforcing their educated children to work in Nepal and do believe that could raise their social status in the society. Therefore, the probability to plan abroad by such HH decreases. Similarly, for those HH who had any of the family member migrated to abroad, the probability of agriculture and veterinary graduates to plan abroad increases by about 15% and it was found statistically significant at 10% level. It might be due to ease in abroad processing, mentality to go abroad and some push and pull factors as shown in Figs. 1 and 2 .
Case III (Model 3): Already migrated to abroad plus plan to go abroad (Yes = 1) as a dependent variable:
Age of respondent, household income and migration status of the household were found statistically significant variables to determine brain drain of agriculture and veterinary graduates staying at abroad and planning to go abroad. Visualizing the marginal effect of statistically significant explanatory variables, it was found that increase in the age of respondent by 1 year, the probability of brain drain to abroad would increase by about 2% which was found statistically significant at 10% level. Similarly, for those HH who has any family member migrated to abroad, the probability of brain drain to abroad was increased by about 13% and it was statistically significant at 1% level. Similarly, increase in total household income by 1%, the probability of brain drain would decrease by about 0.02% and it was found statistically significant at 10% level. Whereas other variables such as gender, marital status of the respondent and mother's education influence positively to brain drain but were found statistically nonsignificant, however, agricultural occupation of household head had negative coefficient but it was also statistically nonsignificant ( Table 4 ). The findings revealed that brain drain to abroad among agriculture and veterinary graduates from Nepal are individual characteristic with household features.
Conclusion
From this study, we concluded that brain drain is becoming serious issue in agriculture and veterinary sector as more than half of the students from this sector intends to go abroad. This situation leads to heavy loss in investment for production of graduates in this sector. Realizing the push and pull factors for brain drain, government should focus on developing plans to retain graduates in the country by creating suitable job opportunities and better facilities. Capable and skilled manpower are the pillars of rapid economic growth and development of the country.
Focusing on agriculture and veterinary graduates, education system should be made strong. Being technical field, well-equipped research laboratories, various 
